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Abstract 
In this study we perform the results from a survey conducted among teachers of Mathematics, Computer science (Informatics) 
and Information technology (ICT) in Bulgarian schools concerning methods and technological tools for competencies 
assessment. The obtained results confirm the necessity of developing suitable ICT-based tools for competency assessment – such 
as simulation-based objects, game-based objects, popularisation of existing technological decisions as well improving teachers’ 
competencies and skills in implementing contemporary and various tools for assessment of competencies. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Teachers’ attitudes regarding the implementation of ICT in class practice have been thoroughly studied in 
different countries. In the work of (Sánchez, Marcos, González & GuanLin, 2012) the results show “… that teachers’ 
attitudes towards ICT are highly positive but the use of them in class is scarce and it is subjected to innovative 
processes.” In (Prestridge, 2012) the author makes conclusions that teachers”…believe ICT is a learning tool to 
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enhance curriculum and that its use relates to real life practices.” Similar conclusions are found in an international 
research done by (Gorghiua, Gorghiub, Dumitrescua, Olteanua & Glavac, 2011) 
Assessment plays a key role in any educational process. The use of ICT-supporting tools in the entire educational 
process is rising. This trend is related to the use of appropriate ICT tools for assessment conducting. In reality - “the 
assessment activities and tools used for their implementation look like “lively rainbow” in diversity of e-learning 
tools.” ( Tuparov & Tuparova, 2008). The assessment activities as applied in an e-learning environment, in a blended 
mode, or in a face to face mode build up the foundations for tests, problem solving, performance of practical tasks, 
project-based methods, and interactive simulations by using the web 2.0 tools etc. The implementation of similar 
approaches and technologies for competence assessment is suggested by (European Commission, 2012). The arising 
questions are: What kind of methods and technological tools for e-assessment are popular and widely used by 
teachers? What are the reasons why some of ICT tools are not used? What reasons do reflect the implementation or 
non-use of e-assessment tools – do they depend on the taught subject, gender, teaching experience, age, personal ICT 
competences, etc.? In this study we perform the results from a survey conducted among teachers of mathematics, 
computer science (Informatics) and ICT in Bulgarian schools – with regards to teachers’ attitudes concerning 
methods and technological tools for competencies assessment. 
2. Methods 
2.1. Survey’s structure and features 
We have followed a pilot survey. Our goal was to find out what kinds of methods and technological tools for 
competency assessment do apply school teachers in Bulgaria. The survey is divided into three parts:  Part one 
consists of questions regarding used methods for competency assessment. Discussed methods are: Tests, Practical 
tasks, Project-based, Discussions, Game-based approaches, Situation methods, Self-assessment, Peer assessment, 
Method 360 degree, Portfolio, and sharing opinion through social networks. Teachers were urged to mark answers if 
the method is used or not. If not used, they have to give a reason why not used. The possible answers are as follows: 
a) I do not wish to use the method, b) The method is not suitable for my subject, and c) I do not know the method in 
details. Part two includes questions regarding used technological tools for competency assessment. Mentioned tools 
are: Computer-based tests, Computer-based simulations, Perform and solve tasks in real environment, Computer-
based games, E-Learning environment, e-Portfolio, System for management of an e-portfolio, Discussion forums, 
Blog, wiki, Method 360 degrees, and System for a collaborative work. The teachers were urged to mark answers if 
the method is used or not. If not used, they have to give a reason why not used. The possible answers are as follows: 
a) The tool is not suitable for my subject, b) I have not resources, c) I have not enough knowledge about the tool, and 
d) I do not wish to use this tool. 
The third part of the survey outlines respondents’ profiles. We asked teachers about: 
x The subject they teach – e.g. Information and Communication Technology (ICT), Informatics, and Mathematics;  
x The school level they teach – lower secondary / upper secondary; 
x Their teaching experience - 1-5 years; 6-10 years; 11-15 years; 16-20 years; more than 20 years; 
x The place they work in - capital city; regional center; municipality center; village; 
x Their age – up to 30 years; 30-40 years; 40-50 years; 50-60 years; over 60 years. 
2.2. Statistical methods 
Due to ordinal data we used statistical methods as χ2 and comparison of ratio with level of statistical significant 
α=0.05 
3. Results 
Totally 255 questionnaires filled by participants in the survey were collected. The distribution of respondents by 
subject is: 123 respondents teach ICT, 64 – teach Informatics, 64 – teach Mathematics, and 4 – teach other subjects. 
The gender profile of the respondents is 46 males and 209 females. This ratio is typical for Bulgarian secondary 
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schools where most of the teachers are females. The data were collected in the South-Western and North-Eastern 
Regions of Bulgaria and during the national contests and Olympiads in ICT took place. Results regarding use of 
methods of competency assessment are presented in Table 1. Results regarding use of tools for competency 
assessment are presented in Table 2. 
     Table 1. Used methods (in %) 
Method I use I do not wish to 
use the method 
The methods is not 
suitable for my subject 
I do not know the 
method in details 
No 
answer 
Tests 98% 1% 1% 0% 0% 
Practical tasks 95% 1% 0% 0% 4% 
Project-based 75% 8% 10% 2% 5% 
Discussions 66% 12% 14% 0% 8% 
Game-based approaches 41% 16% 22% 8% 14% 
Situation methods 49% 12% 14% 11% 14% 
Self-assessment 52% 16% 18% 4% 10% 
Peer assessment 51% 18% 18% 2% 11% 
Method 360 degrees 0% 8% 4% 70% 18% 
Portfolio 29% 16% 13% 28% 15% 
Sharing opinion through social networks 23% 25% 25% 11% 16% 
       Table 2. Used technological tools (in %) 
Tool I use the 
tool  
The tool is not 
suitable for my 
subject 
I have not 
resources 
I have not enough 
knowledge about 
the tool 
I do not 
wish to use 
this tool 
No answer 
Computer-based tests 72% 3% 11% 1% 5% 8% 
Computer-based simulations 29% 4% 36% 7% 8% 16% 
Perform tasks in real 
environment 
63% 5% 18% 2% 3% 9% 
Computer-based games 22% 12% 34% 6% 7% 18% 
E-Learning environment 14% 5% 42% 8% 10% 21% 
e-Portfolio 20% 8% 27% 18% 10% 18% 
System for  e-portfolio 
management 
2% 5% 32% 22% 11% 29% 
Discussion forums 23% 18% 16% 7% 14% 22% 
Blog 10% 27% 14% 10% 16% 23% 
Wiki 9% 23% 14% 17% 13% 23% 
Method 360 degrees 1% 3% 8% 52% 9% 27% 
System for a collaborative 
work 
5% 5% 22% 21% 12% 36% 
The χ2  statistics, that are calculated to find the dependence of used or non-used tools from indicators Subject, 
Gender, School Level, Age of respondents, Experience of respondents, are performed in Table 3. For indicator 
“Age”, data have been merged into 4 categories due to small number of respondents over 60 years old. 
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Table 3: χ2  statistics for the dependence of used tools – as in indicators: Subject, Gender, School Level, Age of respondents, Experience of                     
respondents 
Used tool Subject Gender School Level Age* Experience 
 χ2 (df-8, χ2 critical 
– 15.5)  
χ2 (df-4, χ2 critical 
– 9.49) 
χ2 (df-8, χ2 critical 
– 15.5)  
χ2 (df-12, χ2 
critical - 21)  
χ2 (df-16, χ2 
critical – 26.3)  
Computer-based tests 15.41878 5.76741 13.61284 19.50761 27.24175 
Computer-based simulations 22.8067 8.758814 25.80355 29.7907 33.97937 
Perform tasks in real 
environment 
26.76861 4.123423 11.13294 24.0375 12.38599 
Computer-based games 22.47167 3.879961 10.69661 22.74102 31.67015 
E-Learning environment 6.163252 9.501366 10.75286 24.72496 34.23485 
e-Portfolio 25.02189 5.606505 12.31217 27.55286 26.53194 
System for e-portfolio 
management  
20.41116 10.06053 15.24805 22.64244 22.01895 
Discussion forums 13.72789 8.557182 9.989416 12.42523 20.77139 
Blog 13.03446 2.34865 14.56947 23.44803 38.24602 
Wiki 13.60417 0.277165 21.6762 36.98863 23.65507 
Method 360 degrees 2.669471 5.429336 7.590527 10.97614 15.2153 
System for a collaborative 
work 
12.25773 2.778743 9.928035 50.91463 21.32786 
4. Discussions 
The results show that teachers in ICT, Informatics and Mathematics prefer using traditional assessment methods 
as Tests, Practical Tasks and Project-based method. Most non-used methods are Method 360 degrees, Portfolio, and 
Sharing opinion through social networks (Table 1). A basic reason for not-using above mentioned methods appeared 
to be the lack of knowledge on the method or the belief that this method is not suitable to the subject. What the 
application of ICT tools regards - we can summarise that mostly used tools are Computer-based tests (72%) and 
Practical tasks perform (63%). Other tools are used by less than 30% of the respondents (Table 2). The data show 
that there are statistically significant differences regarding the use of Computer-based simulations, Perform tasks in 
real environment, Computer-based games, e-Portfolio, System for e-portfolio management (Table 3). They are used 
by teachers in different subjects. Only about 11% of teachers of mathematics declare that they use computer-based 
simulations, and about 40% of teachers of informatics confirm to use simulations in their practice. The main reasons 
for not-using simulations by teachers of mathematics appeared to be the lack of suitable resources as well knowledge 
on simulation-based approaches. There is a statistically significant difference regarding indicators “Age” and 
“Experience” of teachers. For most of mentioned ICT-based assessment tools - indicator “Age” reflects the tool’s 
use or non-use. E.g. - the use of computer-based simulations is inversely decreasing with regards to respondents’ 
age. Another feature is the lack of enough resources which increases together with the respondents’ age. 
Respondents’ different experience reflects in the diversity of using or not using ICT-based assessment tools. The use 
of tools such as Computer-based tests, Computer-based simulations, Computer-based games, E-Learning 
environment, e-Portfolio, Blog, and Wiki depends on the teachers’ experience. E.g - 5% of teachers with experience 
less than 10 years confirm that they do not wish to use e-learning environment, but about 20% of the teachers with 
experience more than 16 years declare that they do not wish to use e-learning environment. (z statistics is 
2.51650484, compared with zcritical=1.96).  
5. Conclusions 
The goal of the study is to outline trends in the implementation of different methods and ICT-based tools for 
competency assessment in Bulgarian schools.  
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The study’s results confirm the necessity of: 
x developing suitable ICT-based tools for competency assessment such as simulation-based objects, computer 
game-based objects,; 
x popularising of existing technological decisions; 
x improving teachers’ education, instruction, and training.  
This approach must take into consideration new achievements in applying modern, updated and diverse tools for 
assessment of competencies. The results determine our future research efforts in developing suitable components for 
assessment of competencies in open source e-learning environment by using web 2.0 tools and simulation- and 
game-based approaches. 
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